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(54) mm(D^m u—*f--mi&mm&xfmmm.^mm-r^:&m 



1 

(57) [f$B^gl*(Di5|l] 

— >f-|§|aiJlg (LIB) ®;^^T'feoT. ^^tti|^C97 



2 

x®^M*vvi/xifB(D¥;^« (t"' ) icm-^xmm 

a) /Vl/Xii>i^i!)^S©l5]^, 
a) >'^;l/Xi|iSi|ii^i/)«S<D|fI^, 



(2) 

3 

[fs^R® 5 ] mMm 1 til J: ^ w*^^ u-if-i^iaagji-r 
«iU(Dm^i:LX(Dy}]yx.yxmmmm (f,. ) (Df^FttSi lo 

mwLtLx(DMn(Dmm (lib) p^fi^iwiL. a^o^ 

8fT (LIB) l8fi;6V^;l/Xi|i§T:^ffi{i:ib)5iJL^<^§ji^^ 

?*s-r s c {ii <j; o T^wo/ viximmtim 5. n-s 

X$)K>. -'^;l/Xiliij{)'«10~10,0007xAh-fe;*7yKT'^ 20 

i|ii;^M0~10. 0007 X A V'^tiy YX^ D . ^l^tT— A® 
x^>;^4^-*no■:^/->'i-;^~ 1 5 U $/"a-;I/T'feS'fe 

Vmm. 1 1 ] 1 tCcfc^:^ffiT'SoT. Wl^*^^ 
Mi^T'fe 0 . / VI/Xti*M0~10, 0007 X A h -b A y K 
D . y^iglf-AOx^-.;b4i-A'!l0:^y 1 
^Ui^"i-;l/-e£§t«o 40 

[fi^^l 2] li*^Hcj;S;^?4-e^oT, Ifgu- 
■>f-lf-A©x^>;l/4^-*no:>-yi/'a-;l/A^P, 1 ^ US^' 

•*f-tf-A®7;Ux>'XA^^77-ty^^fcDl005 U 

a.—)\^ts^^^-n^y=}-^^ 0 miyjL—jil^xo^mP^ic 

1f- If- A}C cfc o TW*5H*lg[5*V^ L^OmmiCUt-DCO 
X;K'y h/^)«^$n. ^^OLIBtCcfcO^^XjK-y hiDgl? 50 
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[lijRjsi 5] mMmucj;:^:f]mx&-DX. ^mu- 

■tf- If- A<DiS53b^200-f y;>(-:Jr*^e>25^n y(D^ 
Xi|i*^S(t?a-b;<7y H*^P>7xA h-tr*> K$T'®IEia 

(Do 

[fiAR«2o] mimw^ii^^iixi^xh^x. '^wsm 

[ii5j<^2 2] ii*^ 1 Ki:^:Hmxh^x. ^^x.i< 

7 h+'-'fXy^^aiSJt^^OfiicfcoT 1 *^P.1005^ayS 

[W5fc«2 3] 1 izii^i^mxtb^x. mc^T. 
ci i: tc cfc o xpm(om^^^iiK(o a i: -r § t cdo 

CIIJR^ 2 5 ] HSR® K 2. 5 09-^<Di/^-rn*^D-i: 

nf±mt^^^. ^#ty^^-7'-/^;PX±gilis (CPA) 

[ii5l?^2 6] 1 {c:c$:5:^}iT'SoT. U— tf- 

tr-A©f fi;g:^M-r§;ii:(;:j:») lij^^iooz^ay 

S^IgMt"'?.iii:(Ccl:'? l —lOO^'i'uy^xcDmmx 

x.i^>y h-y-^fX^^ij^-ar-stWo 

^mm. STC PHY 8920\08lC^-oXTyiVi]'^^m 

m^ic^^xmm.Lrci><ox3b^o Ty^vti-^^ma^ 



(3) 

5 

yjtim^^xh^o ^^jiT.u-'^'-^mi^immnfBW lo 

-^mmn t-D(DmmiM^x . i^-- tf-i^^f^j:^ 30 
xtm^mmt^yjii^mm^ho c(Dm^. -^m^n 
«7;i/xyx®iiig{i (F.h ) tu—*r-ym/i;i7.m 

mti^$> s o *:^^^c li^/ vixti^~^(o u— if-y vi/x 

n<D-^m±<DximmT(o$>^-'mcmi^^^x?>o 

(C L T-S© ly—^~y ^yl/Xtsfil^^S-r S d i: {C J; o 40 
•>f-/'^;I/X^gi:OFa'!cDMf^{cJ;oT. 7;l/xyx®@M 

fi (F.h ) tiyvi7.^§,(o^ms (t"' ) ictmi^xmit 

^-(Dg(55^jb^fe5o 7;Ux>xfiSiilKii:^'«;l/Xitiii:<o 

TtiS^O. -^o/^;i/Xi|isfi(i^lSEftlS{cr'au\ f^-D 
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/^;i/xiii (T) (DHi;(fcLT<D7;i/xyx®i@gafi 
(F.h ) (7)xy-';y^«. /^;i/xiii@(D¥77ffi (t"' ) 

^vi/xifsT'^SEsnSo *5ewfi. mmmm ) 

^•^;Vxi|ii<D¥;'3ffi (t"' ) icLfcff-DxmmLrj^i,^!! 
Vi/Xi|iT'^55!j^^SSj ©;5^^ffi#t-r § t ©T-fe § o 

■t / -t ;d y K 5) 7 X A h -t y K tc S § 

f s ^7t^/ vux ^^m- ^^HK^-Dxm^z^ 

^mmiLxmrnt^^nf^-^MLm^f^j^T.^^m- 

^%^^y\^yft^rzit> \mm ^ n s tf- {c 

j; o T^^^nrcTt^z-^/i/x^jja^^^tj-ss c 

nSo c:(Dmiii|is$n/c>'^;VXttESS$nT7c<D/^;l'X 
o.ool~lo■:^y->"i-;^^S©J:bfi^e^^g^^x^-.;^4^- • 

U-^;UT'10~1007xA h-t;!!7y H^SOi^toT^Vv^ 
yPX^fg^-rSo {SJ^lOOtfn-b;;!?:/ F~ l 

F^O/^^l/Xilis. O.OOi~iO-:^/S/:i— ;b@ga)x 

^.;i/:^i~-{c^itff{f$nSo amtio. 001-1.0 

005Ui^3.-;K lOOlf ri-feTtj^K-l -f y-tr?5jyKig 

it{ctiis^nTA^e.sgEiii?nSo a^ie^itcti. io~ 

2007 X A h -fe * y F SlO'O. 001 ~ 1 . 000 5 U i -;KC 
^So ^^;l/X%^i/XxA«-i|iTHi!5:t>5!)^ b—tf- 

b-+p- <Di!i t ^ W] s ^ y^mm^^^t S +)• 
7 r 7 i: -r S il i: M $ L I. \ 

Bi]Ofil^ti:*3V^T«, *^B^{c J: S:^^{c J; o Xim 
|6]:«'7X • :/n 7^ WrSX>1^>y h^^^-TSU 

-AX.-i?-y F<D'4''L,>*V^L'4i^L>jfi^(c:j3ltS7;I/xyX 

{i{5*^*5.fetr-A'>xx K0(4'^i:NT't#?)nSo tr-A 

tts*?5R = o. zm±xitz = ox^^o cmc^ 
sct^^T'^So Ltcis^-ox. ^m^x-Ym^mxit 



(4) 



^^M-r§c:i:{cj;»?> SL<fi7-Ux^^^ (FT) 

'So 

U v^a-;l/0®5Hi: kr-A<D7;l/x>'XtiO. IJ/cmZ 

~iooj/ciii2 (¥:^-by^^/cO>'i-;i/) (OlEHi:-r§ 

~1 /im (S^py) tt^<Dt)WMX&^o 

«!(SLx^.;l/4i-i:aj§x:t>;V^'-^^^tB-r§¥©^#tJ 

la 2 li0 1 (Dv^Xf- AtC*3t/^T/^;l/Xj#i^Htlll507 

xAh-t^yK (fs) x^'M.Lrzn^-mmu:¥\ (^) 

01 ^Tf# e. n^c 7;l/x yx te:?5fr SiiSLx;?;;!/^^- 40 
0 3 fi7;l/xyxiefii:/'^;I/X*§cDPfl^^^©^|^{c 

mtWi 1 <Dv'X-rA^800nin©}SST*^{^LTt#fctcD 

h -^^X^m ^Tzriy-i^ay) tmmbaiL^y^y so 
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L fc CD T\ tmB^^mp.ht ^ 7 ^bx y 
mx&^o 

mi}ax(o^m^m^?>^t^7jkLx\,^^o 
mekRzsmiymic^^^XT'^x^B^-^X'XDmm 

:L^fV^-(Dmmt LX(DmiiyyX-?mMtmmu- 

^f-A;^X^7a 'y h LfctOT^^o 

08tt07<Djifi;<jrvX • +J->'7';l/fi:jt«r-r§7;l/xy 



xrdiffl (F.h ) t/^jixm, (T) i:oiini^^'57-e 
1/2 



©/^;L'X{cWLT<oi!yi^Az:-r'Sc:i:^^-ro ^^jixmtf^ 

Atl/^^^^^-rgffl^(D?S^!^S*^^?) (Squares. S 
mith Optical Eng 17. 1978 and Triangles, Stokowsky, N 
BS Spec 541, 1978) » 

miMmmt^vvxmt(om9k^^'7yitLrci><Dx\ c 
(om^i^f., tfViximt(Dttmmmt. tbuwst/v^ 

1/? 

mioRmmz^^x-^^mtu-'^- • 7;vxyx£D 

Kfi^^^"^7fl:L/ct®-{:\ 170fs (010) (D>'^;L'Xi|>i 
{C*3l/^Tti, F.h timtbXmmiCidi'&-^nX:t3 0. ins 

(011) {c*5tt5i|S46T^^ie^Fu, i:{i?tfi8WT'feS 
Ct^TSKbXl^^o HIO. iailjt(i:i70fsi:7nstfett5 

mmi. mmRummsmici:^xm^LrcM^&.mm 

mrcO(Dtmmmm^^''7yitLrci.<DX'^^o 

xmmx^^to 

nm^mmicD^^^xommMm 
m 1 fc^foti, ^+-7" • /vvxmi^ (CPA) i^- 

■•f- • v'XxA^fflV^-f F;^)^57xAh-tr;^;y 

^Aicf^^sn/cz^ u >!j^^a# I'F^s. 235, mmic 

Jta-Cfe^o Src. EMB^7p<U;?J'a-^B1vf|^:^5,235.60 
-{C<J:oT1992¥6^'^>"i'x;U (Pennwell) 



(5) 

9 

t^fc fb— If yt-tlT. 7-;l/F (Laser Focus 

World) J tmf^M%xMWL-^nx\^^^o iHi^tCcfcn 

tf, CPAi^X7^At±4oo*x=fU-fc:*:giJ^nSo m 

tp-rsoti, 1 ~lO+n's;l/'y<DJSt)jML[iIf{-e{'Pii 

T'f^ilL 1 /^;l/X{cot 1 ~2•x'-r^^i^3.-;^;&^■r 
5o -g-^a#lt^5.235.606#{i:*5V^T(i. ^^(Dll^c 

tiifsM^^^'^i^^Hi: e. ^0^m'^mf^5, 235. eoe^on 

iXTOlEH, JiiS^ 1 +n'\;l/»;/Mt^TvVI/X • x^;l/ 20 
^ t;: J; 5 / ^;l/X*<iI2®e^-e+^{i:^ < , eJjtoX 

>'^;^x^i£^i■r5i2:^il;^)^'5:v\ ft^ts^D/'^/i/xtiiEcogp 

<fc ^ T§ I ^nSo M;l/X<0^ I bjb^ if ® < 
ttS^titig§*V^LV;I/g^y^Xtii|>ig§-Z:lT^n-So t>i: 

^^<Dfiy~7-^y'^'\,z.niz^t^^o\^t^o\xm^y 
ffeii^f l^sgs. 235. eoe^tcrjfi^LTv-'So 

-^^)V7.m(om^h LT©7;l/xyx®^rsa{ilF.h 

b—tf-SI^Sg^® (LIB) ^i/^Lb— If-li^a^ir^lH 
fi* cfc D lESStc fliiJIS] ^ § 5) T' & § o 

ii)jfifi?i] 1 -^mm^n 50 
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m 1 f^/T^I-Wtt. i(SLx^.;l/4^-tit-r§A5^7;I/X 
:/X^^i6S> gL< {iraafi7;i/xyxti:^-r§/^;UX 
ilg^SftS d J; t)iBfii7;l/xyxi&^S-rs/c:i6© 

^S^SST^So *>'XrA{i:(Jg£aiLfcM;UXI^— If 

^^mmt^^m. mmtuyxi^^-^^ti^o mm^j:^ 

m 2 iCTntOli. l50fs(5[)/^;l/X^fflv>/cM{®M'e 

^-rofi. ii{i7;i/xyxfcM-r§^vi/xti<DM^T^fe 

So EI3<D^0ittiafi7;l/x>'Xi:/^;l/Xi|isi;(DM1i*^ 

iSSSOOnm. ^{i:W-r§/Vl/X200fs (^3) ill^^S^ 
;l/XA^-:hy-t*yFlii{5iO^^. KtSflS^milQ /i m 
iJf X^^-Plgfc *5 § fl5i|PgSH ti: ^ ^ T V ^ § o 

^•rsoT'feSo 03t{i^MWR?>*aBSiW^»Tia{i^ 
^^j]/7.«}U(om^t Lx^^^yitLrci,(DXh^. ^^ix 
i^mi ^=i-ttiyv (ccxi±TRi^T p tur^-r) 
x<D^mii. mmmi. (u ) timumm (i/a) ^cn 

Lft < Tt4i&e)%V>c: fctiW*^T'S5o lOOOAgjgOT 
OX>1^>y h-y-'TXfDJf^tCti. >'Vl/XiliM^1007xAh 
•tr A y FSgi:^Tfi:-r § ;i 7b^^>gt ^ 5 o o 6. 0^ 
J; 9 ic. cnti^KlTigfi^V Vi/X*gcOM^i: LT^ 

^-?t^®]-r5. Sb< ti(i{?-^(Dffi*>P.ffiM^Vl/XB# 

^ -9- - V ^ -If- 3 y 0#il fi 500f s Bijtg=5: L ^ tlU 

TT'SO. ^^-tS^cDlSSftfflBtPBllilpsT'feSo ^ 

SiijjiU— !f- • /■?;I/X®ti^(c(ixt^;l.ii^- 

■If- A02SFBl©EKffifc J; -3 X^mm^^(D^-( X t 

^icmm^mm.Lx^(ommicmmt^yji3:yx(D 

mmtLx^m^n^m^-^ytom^wmLfc, c©^ 

Lxm^mm^yjii. yto^^mtimmmmnomicttm 

r»a<i&-r§Bti±fe<DW8t*Ba{i7;ux>x*'«me.in§o y 



(6) 

II 

So 10 

■^yif^X^EMLtCo ^(Di^Sx Tns-lOOfsO/^yUX 

t>^rCo t^j:t>-^. tS*^3.0/im(Dili^6<jX>K>y h • -ft 
-fXi: Ltco /VUXifSZOOfs. >'1;l/X • x;^^;!/:^^— 30nJ 
(7;l/xyxti0. 4J/cin' ) (D/'^;I/7.^fflV^T;y^X(cm 

WBm^B^m^^cticiiiom4mmi& (zoonm) 

om<Dm^ tmc^o^ti^snvioiyyx^mmt^ct 
ic^-^x. Mmmarmooty^7.hu-i,(D:ri:^m 

cn^cDmmmo^ttn^sin^tiii. yaLi^h-tti so 

»Tf<(Dffim(/^UlttX.-i^>y h • ■»^-rX®ffiffl*i/^Ui 
<fcOt>/h$i.>o lHl*ifPS^X>1?«y h • ■9--rX*if®!|*^^ 
ti^fcti. tS^»f7Xo+)--rX (US) 

~Jtei^(Ox.-H«y h • +^^XJ;<9lo%Sl/J^^^^^i©^—^f 

mimmmu = (do (iiL:TD(iiSfi£i(*> 40 

ttt/VUXB#P^) «iiiR}?ilie (l/a) <j;Ot*^:&0/J^$ 

cfc. u:/X;&i^Sj$-&T».jSfiiffi%li^-r§cfc, u 

-"^'-(D'^mmsfoim. 7-ux-^#i cfd ^^ff^. te 

v''^^Si?g®x e-A • •i7XXh*ifiDPM*^SSo /cf£ 50 
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06A5it>*6B{cvx^'<D?iJfflji^^-ro 

x^^y6¥^^j:i^Lmffj^wicm<ctX'h^o if-Ao 

mfiKL (06A) 3ti^(cJiSL=S:<Ttt^&^V\ gL< 

rsp>-^xmffi<Dmm^B^t^^^icLx^^\^^ (06 

B) o 

X>i?-y h • ■9-i'XcD^M«U— f-©f/#;g:^M-r 

Lxmi^t^ntt/^xt^o 
xmm-^n^o 

SiOz (;!JvX) Mif4fcoi>T-a<DxXh;&^)5SL> 

CPAb-1f- • ^>X-rA^ffll^Tl50fs~7nsOIx-1f- 

• /^;l/Xi|iM«ftffl<tLTOU— if'-i^iasSJi (lib) ^ 
ti:a-:5<i0'N;i/>y(Df-^?y/-9-7r-r7 -^yi^—^m 

ifSggv^X-rA-efeo/co Si&MJ^F^ffliJJil f =25cinU>'X 
^fflV^TP— !f--/^;l/X<D«^S^t)Wforc:o «^ 

^<D±^tai,t (Dimxmumo)^^ u y xf^: <fc ^ t 

-xy ^"7940*^ p. W^^^O. 15niincD?§i!!i/ U :^MM^i'?m L 
/-Co Cine. cOM)^{i20: lOtOX V >y f-Zx-r ^"itT'M 

® ^1 1 L fco ^ / -;l/T7^?^ L T Jb^ 

if- • / •?;i/x <D g B«^^-r 5 c i: fc J; o T mmtimm 

fc, ISJ^^K<^jg^<D^I))^x^.;l/4i-. ><-^T'it 
jRiJ Lfco m 1 ^#Mo ) @^mffifc<}: Ki i-y"^tiyV 

Al^b— • xt^;l/^i'-{c5^-rs{tSW^^Xvj!&|^ 

Rxsm]^Mm<om%^^^y{tLrc^(Dxh^o 
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13 

U. =kU. U ^U.h 

U, =kUtb [l+ln (U/U.h ) ] . U>U.h 

^^^?^-^tL±$m^ (1) ^'f^yitLrci>(Dr-$> 

§o 20 

®lifilii:-iScr<5o (^8&c;9^#R§o ) #«S«rX 

CPAU— <f— • i/Xf-A^ffll/X 150fs~7ns£D$giacD 
(FWHM) icMj^^'^ty'firco -f^X-^mM^^VlX' :l 
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jiBJiLTV^^cl ii^^LTV^^o El9{C7T^-rJ:9{i:, 7 

^Tt4Sp.'S:<^?)o Hiost/Hiifc^-rcfc^tc, mm 
/ ^)ixx li m^m(omim'p^j:\' ^^tmn^iiHctji-o 

*@@/Vl/X «10ps) T'«0®«liifi«gVv?;UXC9^ 
^J:Dt/hS<. ffllt^omffl^ 

X:&fflV^T^S^ffirttc-9-7jSg(D7X^W*nX-r c 

orsSfiit*, b-+f- • /Vl/XtD/'^;l'Xi|is};:te#-r?>o 
;l/Xifsoil^t LT(07;l/xyx5S®rsaffi®ig^B^X>b- 

Ft h a tT r p. 

-^^p)n?)o ^l^DX'>--u:^yil]{4:^/-trAyFA>p>^ 

He!; Oji^{c®i,^U— If- • /Vl/XJ&ffll^/ci^^fcfiSS 

-So 

'^^ji:^icm^fEti^mi^mn<D-ftyitmit&.y(D 

dne( t )/dt= t/ (E)ne( t ) + (dne( t )/dt)pi - 
(dric ( t )/dt) 

CCX\ no (t) ti@Eti«^ (75 XV) O^-S^ 7J 
(E) aZMv^i^x^liC. Et«W3i$T'fe§o feffl 
cDm2JS{4^'i';i->{t:©:«-;gr^LTfeti. ^S^titt^ 

•bi^yFcDlEHi^tufeSii^tctt, Siv^;l/;^;()^J#^L 
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^iS7 H{±0. 5psT / -^yl/T. 3b< tf ~ {cii-r^ S 

TF-filXw—lOOsec"' (C3i-r§$T-{c3.5xl0'v/cni (rms) 10 
icmt^X$>?>^o A t ~100fs£Dig|^4'tt'?^S{inc 
~n, [1 -exp (-wAt) ] ~10" en"' ICMt^'lt 

fj^xt^o CLX\ n.-io'' imm^^(Dm'fm&x$> 

:/n-fex-csD. ^^n.i-\Lx.^m^^tyim\y—^ 
-nm^^-oxmrn-^ti^o ^mi^x\ m^mmtf^n 

c (t) ==noX exp (n (E) t) {e:<fcoT-^x.6tl§ 

ti\ cz.x'i\.imm^^n=F(Dm&xh^o cn^cow 
mn.'i'imm h^yfmL<i,i^^t yitic ja-^x^^ 20 

t^^tti'^x'^^o mi-'^^jixmx(Dyt^:tyit^mm 

IS -'3 Ift _1 

.h ==10 cm mzfiCTh,-\o cm (Dwrn^m^m^fcm 

-l8{i:cfcoT^x.C)ti-So ^!^iWOfci6tcti, T'^X 

•^®ISII?SgfiT'fe5n,h =«1.6xl0" cm"' ^flJffl-TS^^A^ 
4^-ti~5eVTa5 1) , ffi^Btrel T ti U ^ 5 -6eV0X 

swT-^5c mmmwim^^if^mmitE"' .h (w) = 
E* >h d+w' t' ) ic^^t-dcmmicinz-^-r^ct 40 

X$>^o 

m^M.mmic^\^^xii.. mim-iE'Mc>[)(D^tyitma 

^fflV^T7/^7>'$^x • 7'D-bXT) = a (E) Vwr, ^ 
amt^o CCX\ Vd,ir, {J;m^cr)FU7hmT?fe 

immmic$>o. 3&^ou-+f-«wvdr.r, ^2x10' cm/ 

/U.tDSS^P (E) L/c7t)^^Tm^£0x:^;U 50 
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^~lt^\i,l:l±rsl^La (E) = (eE/U,) P (E) 1? 
fe§o «^<0S8fi«Wi:LTEn.z PRr/E. ^JgeTS 

eiitcjcD. m. m^RU'^tyitmn.^^timmir^ 
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■rSiii:fe*§c:i:A^^;^^ofc (013) c H-A^S^ti 
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